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COMPLETE SPECIFICATKM \ 

v 

Improvements in or relating to a Shovelling Machine 



We, Karl -Schaeff ^Senior), ^nna 
Schaeff, Hans Schaeff and Karl Schaeff 
(Jnntor, all of Seestrasse 172, Langenburg, 
Wuerttemberig,, -Germany, and Frtedrich 
Schaeff, of Bahnlhofstrasse 15, Rotnenburgj 
o.d., Tauber, Germany, and Rudolf Schaeff, 
of Hahe Warke 36, Essen, Germany;, all of 
German nationality and trading jointly as 
Karl Sdhaeff K. G. Mascbmenfabrilc, do 
hereby declare the invention, for which we 
.pray itet a [pa-tent may be granted ltd us and 
the method by which it is to 'be performed, to 
be particularly described in and by die -follow- 
ing statement: — - 

The present invention relates to a sihovelling 
machine of die 'kind comprising a vehicle pro- 
vided witib a scoop which normally rests upon 
die ground in front of 'the vehicle, so that 
a load of soil or tine like will be excavated 
and received by the scoop on forward move- 
ment of the vehicle. The scoop is attached to 
die vehicle by lifting means extending from 
either side of die vehicle and adapted to lift 
the scoop with its load. Means are also pro- 
vided to tip dhe scoop at the desired height 
so as to eject its load for example into a 
waiting lorry. According to die present in- 

vention the lifting means are -adapted to raise 

the scoop and discharge its load at a desired 
height in front of die vehicle, or optionally 
to swing the scoop over mlxe vehicle from 
front to rear and discharige its load rearwardly 
of the vehicle. . 

In surih a machine die provision of the 
pivotal axis of the lifting means Ihagh. above 
and between front and rear 1 axles on which 
wheels are mounted has tie advantage, by 
comparison witih the provision of the pivotal 
axis low down in die vinicity of the rear 
axle, that it is possible to load ftihe scoop 
frontally at a considerably greater height and 
in discharging, to shoot tihe material rear- 
wardly to a greater distance. There is, how- 
ever, a difficulty in ithat the angle of swing 
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We, Karl Schaeff (Senior), - Anna 
position and die rearward discharge position 
of $he scoop amounts to almost 180°, and the 
lifting means swings out very far beyond the 
vertical position to the rearward discharige 
position. . 

In a known form of consiimction, an en- 
forced movement into che rearward discharge 
position is obtained in that, when tihe vertical 
position of the lifting means is exceeded 3 
a hydraulically actuated driving means which 
urges tiie lifting means from below is swung 
beyond a dead point and, : the direction of 
movement of a piston of the • hydraiilically 
actuated driving means being then reversed, 
the piston takes <up the load moment of the 
hating ' means which ibegins to turn in die 
opposite direction when .the vertical position 
is exceeded. This form' of conscnrction has 
tihe disadvantage" that difficulties occur when 
(the vehicle is steeply inclined, forwards or 
backwards. 

In a machine according to tihe mvention, 
•the power imparted id each lifting arm of the 
lifting means acts approximately (horizontally 
upon a iguide lever mounted at an interval 
behind die pivotal- axis of tire swing loading 
member -and adapted- to pivot upon a -fixed 
axis in the vehicle, die giuide lever 'being 
downwardly directed, its free end being con- 
nected with the lifting arm by means of a 
link. ^ The necessity, for the line of effect of 
the lifting force to pass beyond a dead point 
is thus avoided, for the pivotal angle of the 
guide lever acted upon by the lifting force 
amounts to only a irraction of tlhe pivotal angle 
of approximately .180° of the lifting arms. The 
swing of the lifting arms from die reception 
position when -the scoop rests upon die 
iground in front of (tlhe vehicle to the rearward 
discharige position is dierefbre achieved with- 
out reversing the direction of the Mting force, 
so cihat control of die (lifting force is very 
simple. Fonitihermore^ die "lifting jforce is most 
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effective in the region of swing of the lifting 
arms following immediately upon the reception 
position, and in that -region the greater lifting 
force must be used. Since not only die guide 
5 lever 'but also the lifting arms are directly 
connected to the vehicle, a stable construction 
results. 

In order to control the tipping motions 
of .the scoop articulated to the ends of the 

10 lifting arms, additional hydrauhcally actuated 
. driving means is mounted in toown manner 
on, each side of . the vehicle, a piston of 
the said additional driving means engaging a 
bar approximately at the centre fthereof which 

15 bar is articulated at one of its ends to the 
lifting arm of a point intermediate the ends 
thereof. The bar is upwardly directed in the 
.reception position, and its free end is con- 
nected with the scoop by means of a thrust 

20 rod. This arrangement for ithe control of 
the tipping motion of the scoop has proved 
particularly effective in discharging the load 
foiwardly of die vehicle. By means of this 
arrangement the rearward swing of the scoop 

25 from the reception position is limited by the 
rear, end of the travel of the driving pistons. 
In order also to make possible a discharge of 
the scoop when the lifting means are swung 
rearwardly for which purpose the scoop must 

30 foe swung in the direction opposite to that 
for frontal discharge., the tipping back of the 
scocp from the reception position is limited 
according to the mvention before the rear end 
of travel of the ckiving pistons by stops on 

35 the bars which act against the lifting arms,; 
the driving means being articulated to the 
vehicle at some distance behind the pivotal 
axis of the swing loading member, and valves 
being incorporated in the supply pipes sup- 

40 plying pressure agent to the driving means 
wihich valves act to block the pistons in 
their cylinders when the scoop is raised 
Because the pivotal axis of the additional 
driving means for the tipping -movement of 

45 the sc oop is at an interval behind the pivotal 
axis of the lifting arms, and because of the 
possibility of iHocking the pistons in their 
cylinders while the scoop is raised;, the scoop, 
while the lifting means raise it, is moved 

50 progressively from the. stop position in such 
manner that, in all positions of the hating 
means, it maintains position ensuring there 
shall 'be no discharge of the load. In the 
rearward discharge position the stopped iposi- 

55 tion of the scoop is such 'that the driving 
pistons can -be moved up to their rear end of 
travel to empty it To limit the tipping 
motion of the -scoop in frontal discharge, a 
second stop can be provided, wihicb can be- 

60 come effective in -all operational positions 
within the forward .travel of the driving - 
pistons. It is thus possible to empty the 
loading scoop completely even at a slight 
height, and this is not possible with known 

65 frontal loaders. Furthermore, this second stop 



can prevent any undesired overtipping of the 
scoop when the lifting arms are m a vertical 
position- 
According to the invention shere is pro- 
vided a shovelling mechine comprising a 70 
vehicle having front audi rear axles and lift- 
ing means comprising lifting arms each pivot- 
ally attached to a fixed bearing member on 
each side of the vehicle and having a pivotal 
axis above and approximately centrally be- 75 
tween the front and rear axles, a scoop pivot- 
ally mounted between the lifting arms in such 
manner that she scoop may rest on the 'ground 
in front of ithe vehicle or may be swung by 
•the lifting aims over the vehicle 'through an 80 
angle of approximately 1-80°, there being on 
each side of .the vehicle a downwardly directed 
guide . lever pivotally connected at one end . 
behind the pivoted axis to a bearing member 
on Che side of the vehicle, the other and 85 
lower end of the guide lever being pivotally 
connected to one end of a link the other end 
of which is pivotally connected to a lifting 
arm^ at a point intermediate the ends, thereof, 
there .being provided horizontal driving means 90 
tpivotally connected at one end to the vehicle 
and at the other end to the (guide lever 
near the point at which the guide lever is 
connected -to the link. 

The invention is hereinafter described with 95 
reference to an example diagrammatically illu- 
strated in the accompanying drawings, in 
which : — > 

Figures' 1 to 4 show side elevations of 
the various operative positions of the scoop 100 
of a shovelling machine according to the 
invention; 

in Figure 1 it is in the reception position; 

in Figure 2 it is in a front discharge posi- 
tion; . 105 

in Figure 3 it is shown in the vertical 
position; 

in Figure 4 it is in the rearward discharge 
position; and 

Figure 5 shows, in the reception position, 110 
the means of connecting a lifting arm with its 
hftmg drive, and the tipping . drive for the 
scoop. 

On the vehicle which in the embodiment 
illustrated! by way of example, is a tractor 115 
constructed as an endless track vehicle, the 
lifting arms 3 are pivotally mounted upon pins 

4 at the pivotal axis in supporting members 

5 on either side of the vehicle disposed 
approximately centrally between front and rear 120 
wheel axles 1 and 2, and far above the plane 
passing through the wheel axles, approximately 

at ^the height of the driver's seat, the pins 
being mounted in a fixed tearing member 

5 on the frame of the vehicle. The scoop 125 

6 is articulated to the free ends of the lifting 
arms 3. As a result of this arrangement of 
the pivotal pins 4> the lifting arms 3, in- the 
reception position (Figure 1), assumes a posi- 
tion in which they are extremely iudmecf for- 130 
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wards and - downwards, so that- the angle of 
swing- to tihe rearward discharge position 
(Figure 4) amounts .to approximately 180°. 
Each of ithe two lifting amis 3 is provided 

5 with a {hydraulic driving .means- comprising 
a^ cylinder 8 pivotally mounted at 7 in the 
vicinity of the rear end of the vehicle, and 
a piston rod 9 engaging (horizontally, at 11, 
a guide lever 10. The iguide lever 10, wihich 

10 is of approximately sickle-shaped construc- 
tion, is- downwardly directed and adapted to 
pivot at one end about a pin 12 mounted 
in itihe supporting member 5 on wihich the 
lifting-arm 3 is mounted. The free end of 

15 the guide lever 10 is connected, by means of 
a link 14, with the lifting arm 3 at a con- 
siderable distance in front of its pivotal axis 
4. 

In order -to swing up -the lifting means, lihe 
20 piston rods 9 of the driving means 8 are thrust 
out. Thus the .guide levers 10 swing out in 
a forward' direction; and transmit tiheir pivotal 
motion through the links 14 to the lifting 
arms 3. 

25 It may be seen from Figures 1 to 4 that 
the pivotal motion of the dieting arms between 
the (reception position (Figure 1) and the rear- 
ward-discharge position (Figure - 4), wthdch 
motion extends dhrough approximately 18 0°, 
30 is achieved by a very small pivotal motion 
of the guide levers 10. 

In Jihe embodiment illustrated by way of 
example, the pivotal angle of the .guide (levers 
10 amounts to approximately 90° and: attains.- 
35 the pivotal position corresponding to the rear- 
ward position of ithe scoop without tihe line 
of effect of the lifting force to its pivotal 
axis 12 reaching a dead point. In all opera- 
tive positions of dhe lifting arms 3, the links 
40 14 essentially maintain 1 their angular position 
in relation to the iguide levers 10 and the 
lifting arms 3, so .that favourable power-trans- 
mission ratios are obtained. 

To carry out the tipping motion of the 
45 loading scoop 6, additional ihydraulicailly actu- 
ated driving means is provided on each side 
of the vehicle, which means comprises a 
pivotable cylinder 15 mounted on (the support- 
ing member lever 5, and a piston within the 
50 cylinder connected witib a piston rod 16 
wbiah extends from the cylinder 15 and. en- 
gages, at 19, a bar 18 which pivots on the 
lifting arm 3 at 17, which bar is upwardly 
directed in the reception position (Figure 1), 
55 the piston rod engaging the bar approximately 
centrally of ithe length' of the bar. Tihe free 
end 1 of the bar 1& engages Jibe scoop 6 by 
means of a tihrust rod 21. The pivotal axis 
20 of tihe cylinder 15 is provided at a dis- 
60 tance behind the pivotal axis 4 of the Hiring 
arm 3, (between the axis 4 and! the pivotal 
axis 12 of the guide lever 10 in the bearing 
member 5. The bar 18 is provided with two - 
stops 22 and 23 wihich limit (tihe travel of 
65 irhe piston 16, and thus r&e tipping of the 



scoop, by bearing-upon tihe lifting -arm -3 . The 
stops 22 and- 23 : could : also be mounted at 
other positions in .the- tipping system, for 
example on* the scoop. 

la the reception position (Figpre- 1) with 70 
the scoop -6 resting upon the .ground in front 
of the vehicle, tihe two stops 22 and 23 are 
raised from fflhe lifting- arm.' 3'. Then, with 
tihe lifting arms 3* still' lowered, the filled 
loading scoop is tipped : back -into <the position 75 
shown in dham^dorted '-line-, which position' is 
determined by- the stop 22-fbearing on .the lift- 
ing aim,- (Figure 5). Then the loading scoop 
assumes a position in wthioh none of tJhe load 
can be shaken -out wiheni ithe lifting arrns are 80 
■ subsequently swung up. During che whole 
of the following lifting motion, .the piston 
1=6 is blocked in .the cylinder 15 due to the 
closing of valves- in pipes iflhrough which 
hydraulic fluid enters and leaves the said 85 
cylinders* (wihich valves are not illustrated), 
so itihat- the piston rod 16 is- unable - to per- 
form! any ^displacement movement in relation 
to -the cylinder; Because of the displacement 
of the pivotal axes 4 and 20 of the lifting .90 
arm i and of the cylinder 15, the loading scoop 
is nevertheless pivoted, and in- such manner 
that . during the whole 'lif ting movement, either 
.to a frontal discharge position (Figure 2) or 
to a rearward discharge position (Figure 4), 95 
the scoop constantly assumes a positionr in 
which it is ensured that the load will not tip 
out. During this movement, the stop 22 
again moves away .from' the iMfting arm 3 . For 
frontal discharge tihe operation is reversed and 100 
the piston rod 16 is moved out of the cylinder 
15 until, .for example, the stop 23- becomes 
effective. Then rjbe loading scoop is tipped 
down into the discharge position illustrated 
in cham-dotted line in Figure 2. 105 

In tihe rearward discharge position (Figure 
4), to discharge the loaded 1 scoop tihe" piston 
rod 16 is moved into the cylinder 15 to the 
end of its travel, whereby .the loading scoop 
is tipped from i?he horizontal position illu- 110 
strated into the -tipped' position illustrated 
in chain-dotted lines. The total travel of the 
piston rod 16 must be greater by the amount 
of this lifting movement than would! be neces- 
sary for frontal unteding/ In the other direc- 115 
rion of .travel itlhe end travel of the piston rod 
li6 is extended so far that tihe stop 23 can 
'become effective in all operational positions. 

The stops 22 and 23 may be mounted at 
any other suitable alternative positions on the 120 
loading apparatus. 

WHAT WE CLAIM IS: — 

1. A shovelling machine comprising a 
vehicle (having front and rear axles and lifting 
means comprising lifting arms each pivotally. 125 
attached to a fixed .bearing member on each 
side of the vehicle and 1 having a pivotal axis 
above and approximately centrally between 
the -front and' rear axles, a scoop pivotally 
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mourned (between she lifting aims "in such 
manner -that die scoop may rest cm the ground: 
in: front of die vehicle or may fee swung by 
die lifting arms over $be vehicle through an 

5 angle of approximately 180°, (there feeing on 
each side of the vehicle a downwardly directed 
guide lever ipivotally connected at one end 
behind the pivotal axis to a tearing member 
' os .the side of <nhe vehicle. the other and 

10 lower, end of the guide lever being ipivotally 
connected to one end of a Iinfc (the other end 
of which is pivotally connected to a lifting arm 
at a point intermediate the ends thereof 0 there 
foaing provided horizontal driving means pivot- 

15 ally connected at one end to the vehicle and 
at the other end to the guide lever at a 
point intermediate the points at which the 
guide lever is connected to the hearing mem- 
ber and the fink "and nearer to die latter (point. 

20 2. A shovelling machine as claimed hi 
-Claim 1 wherein means are provided on either 
side of the vehicle to rotate die scoop about 
its pivotal connections with die lifting arms, 
and to maintain the scoop in desired angular 

25 relationship with" the lifting arms, said means 
comprising a fear pivotally connected at one 
of its ends to the lifting arm at a point inter- 
mediate die ends jhereof and pivotally con- 
nected at its other end to one end of a thrust 

30 rod the other end of which is pivotally con- 
nected to the scoop at a point spaced from 
.the point of pivotal connection of the scoop 



and lif ting arm, and second hyckamically actu- 
ated driving means having one end pivotally 
connected to the supporting lever at a point 35 
intermediate die ends thereof, and the other 
end pivotally connected to the bar at a point 
approximately central .thereof, valves being 
mcorporated in supply pipes supplying a 
pressure agent to the second driving means, 40 
which valves serve to block the pistons of the 
second driving means in their cylinders when 
the lifting means is swung over the vehicle 
by the first mentioned piston means, and a 
rear stop being provided on the bar on_ at 45 
least one side\of the vehicle which, acting 
against .the lifting arm associated with the bar, 
serves to limit die swing of the lifting means 
rearwardly of the vehicle, 

3. A shovelling machine as claimed in Claim 50 
2 wherein die lifting means on at least one 
side of the .vehicle is provided with a front 
stop on die fear which acts against the asso- 
ciated lifting arm and serves to limit the 
swing of the lifting means forwardly of the 55 
vehicle. 

4. A shovelling machine substantially as 
described herein with reference to the accom- 
panying drawings. 

R. G. C. JENKINS & CO., 
Chartered Patent Agents, 
1, Quality Court, Chancery Lane, 
London, W.C.2, 
Agents for the Applicants. 
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